AChE, and other cell-surface proteins into a synaptic Canada complex. This process is modulated by rapsyn, an intracellular protein that can self-associate and at least in heterologous cells appears to be able to mobilize surface Precision of synaptic connectivity is essential for proper AChRs into small clusters. Subsequently, these small clusfunction of the nervous system. This is achieved by the ters of AChRs coalesce into synaptic densities by anchorprojection of axons to correct targets within a region of ing to a transmembrane complex of dystrophin-associated the nervous system as well as by synapse formation on proteins assembling in the postsynaptic membrane and discrete domains of individual cells. This precision is extracellular matrix to help anchor AChE. In addition to this widely thought to involve molecules that guide axons sequence of postynaptic events, contact of motoneuron to their targets, followed by a period of experiential fine growth cones with their targets also stops axonal growth tuning of synaptic connectivity. The recent past has and induces differentiation of nerve terminals. Interestbeen rife with new information about the molecular maingly, mice null for agrin and especially for MuSK have chinery of synapses, though work on the neuromuscular exuberant axonal growth as well as reduced nerve terminal junction (NMJ) has provided the conceptual framework differentiation. Thus, this ligand-receptor pair is necessary for study of the more complex synapses in the brain.
(1) remove any lingering doubts that aneural muscle is patto innervation and that significant synaptic differentiation can occur in the absence of the nerve. Innervation clearly terned; (2) eliminate the possibility that a nerve-derived agent, such as agrin or neuregulin, may have diffused into refines this pattern, however, and restricts the postsynaptic specializations and synapse-specific transcription to a the muscle to establish this aneural compartment; and (3) show that the compartment includes clusters of AChE in narrow central band ( Figures 1B and 1C ). Do protosynapses form during normal neuromuscular the extracellular matrix and, more importantly, the restricted transcription of AChR mRNA. (Here we use the development? To address this, both groups assayed the distribution of AChR clusters in relation to motor nerve term "protosynapse" to refer to this aneural structure, which includes dense clusters of AChRs in the plasma terminals at early stages of innervation (E14.5), just after the nerve reaches the muscle (E12.5). Although most AChR membrane, AChE in the extracellular matrix, and localized expression of AChR mRNAs in the muscle nuclei.) clusters were observed in close apposition to nerve terminals, some clusters in the central region of the muscle In both reports, genetic approaches have been used to prevent motor innervation or to eliminate motor neurons. appeared to be aneural ( Figures 1B and 1C) . The occurrence of nonsynaptic AChR clusters in innervated muscle To do this, both groups utilized HB9-deficient mice, in which many motoneurons fail to differentiate normally and was transient, and by E18.5 all AChR clusters were found at synaptic sites. This suggested to both groups that motor the phrenic motor nerve to the diaphragm fails to form (Lin et It will be critical to test whether the formation of a press higher levels of synaptic proteins like rapsyn and MuSK than more peripheral nuclei. Alternatively, the cenmuscle-autonomous zone is actually required for normal innervation. In HB9 null/MuSK heterozygous mice, there tral nuclei could be derived from a separate, specialized myoblast lineage. There is precedent for this in verteappears to be significantly decreased AChR clustering, yet the endplate zone in single MuSK heterozygotes has brates, where fast and slow myotubes appear to derive from distinct populations of myoblasts (Stockdale, 1992 Clearly, the muscle is not the naive partner it was premuscle is prepatterned and that this pattern is instructive in NMJ formation. Both groups propose a two-step viously thought to be, but to what extent does it regulate process wherein protosynapses form in the absence of any neural influence through a mechanism that requires MuSK and rapysn. In a second step, motoneurons form synapses in this compartment and refine it by eliminating protosynapses. What remains to be determined is the relative balance of influences from nerve and muscle that dictate the final pattern of innervation.
